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(57) Abstract 

Compounds represented by general formula (I); a process for producing the same; and utilization thereof as antimicrobial agents and 
metal lo-p-lactamase inhibitors, wherein R 1 represents hydrogen or lower alkyl; R 2 represents hydrogen, an ester residue, etc.; R 3 and R 4 
are the same or different and each represents hydrogen, halogeno, etc.; R 3 and R 6 are the same or different and each represents hydrogen, 
lower alkoxy, etc., or lower alkyl optionally having one or two substituents selected from the group consisting of carbamoyl, carboxy and 
hydroxy; group (a) represents aryl selected from the group consisting of benzene and naphthalene rings, etc.; and Y represents a single bond, 
linear C M alkylene, etc. (provided that the case where R 3 and R 4 are hydrogen, (a) is benzene, Y is methylene and R 5 and R 6 are 
hydrogen is excluded). 
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WSLUii i* (7 -**V-l-7-!f t:->?o [3.2.0] ^ 

ft a « 

>>OU? (Merck) ^Ti§^$tl/c^^/<^^ A^^STfe-S-f 

= ^*A [Imipenem : (5R.6S) -3- [2- (*7l/A-f = F-f^T;;) 
jcf-;l/f-:t] -6- [(R) - 1 -h Fo + ->xf;l/] - 7 V - 1 - Tlf 
\£->9v [3.2.0] ^y^-2-i>-2-^;l/*->^-l7X?n ! ^ ; v'-f-^- 
^ ^fr>W ir;XHJ- (J.Med.Chem.X ^22#, 1435 H 

(1979#)] li. «*©Mfc#LTflHlfc©fiL®8H^tf £-7**/-^ 
fiffitt*«8FU LT(i, €©ffiBfftfl*<2~44gft*iT^So 

LfrU£#t>, ig#. •>'J>fftffe7'K')fI (Methicillin - 
resistant Staphylococcus aureus ; J£Tr\ MRSA <t B&f B"2" & 0 ) n ^f-->U > 
Ittt 7* K ^c® (Methicillin - resistant coagulase 
negative Staphylococci ; KIT, MRCNS t ffl&f£'3~ 6 ) XtfSffiSMtffe 

W > >li1H*ttrt<3jK . XMRSASCfMRCNSJSJRljICt *»tt*<i|ttDU 

-< 5^*AttA©W»-Clff"rfc Kn^7*f-^ — If I (J^Tx DHP-I 

iOfttt^to ^©fc»«c-f m&H&t*1r & z t 

WVZir^ -> 3 1 > (cilastatin) ©<£•?# DHP - I mMM tfflM 
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— #x 0 - 7 * * A&ffi£ttSfK *f-r £»«&H^©-OT'£>£ £ - 

^^-xii, -e©r ^ &ffiyoa*& % ^xa, ?5xb, ^5xc 
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— jftWlw*^/^*.* -xtofwrtiT^S^ -tr7 r nx^'J Wt-g- 
ttfc «fc tf^- •> 'J yit^^X < jD*^»fc«6 - ©"PftT'tiMS?* 

5<t9l^i-5fc [B.A.Ramussen et. al.( h" — 3-4 5A-t?>H) N 
Antimicrob. Agents Chemother. (7 l/f- 1. ? a tfT )\> • .x — f y Y • -7"* 
■fe^bf-f-X m41#. I2f, ^223 - 2321. 1997^ *> J: D.M. 
Livermore (x • -i-A • >j zf^T— )„ ASM News (i-C • .xx • xA • 
-^-Xk ^59#, £3-^ £129- 135 1993 

*® 2 iS«<« ») , tff#<D *® £ U It, 

Stenotrophomonas(Xantomonas)maltophilia [Xfy h □ 7 * X 
>h*^-X) v ;U h 7 4 7]> BacteroidesFragilis (A^fo^fX 75 
^ D X ) % Aeromonashydrophilia (T-Z-o^^X t Kd7^ 'J7)> 
Bacillus cereus (/<f-;l/* -t?U7X) #©S*^lf bti, d ft b {iJt&tfri" 
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Pseudomonas aeruginosa ( > — K * X x. )\> ¥ J — If ) % 
Serratiamarcescence (-t?5f-T y -t? >xX Klebsiella pneumoniae 

(9 b y •> x 5 —x.— ; E—x-') > BacteroidesfmgilIisO<9- : ra4T7> ~7 
7^U) f^B^nt^S [M.Watanabe et. al.( iA • igS^). 
Antimicrob. Agent Chemother. (X >f- ^ ^ah'T^-JC. — ^f> h • 
4r5t°>f-). £535^ m 147- 151 1991 ctO'H.Ito et. • 

al.(i-f f- {^IP^ Antimicrob. Agent Chemother.(T $ ? n ti'T 
;U-jL-y"> h -^t-fe^tV-). f£39#. !&4-5§\ ^824-829H. 1995 

s,-r\ ffeo /S - 5 ^ ^ i*%tt&*&M.\z. *> Wtti * 5 © 

gE#©yS-^?*> -xPI$#Ji: LTti. ?7XAfcJ;tf ?5XD{C]S-<r 
6 0-7 ? ? / -X tZ^Wi *>.© It. 7 Zf =7 =k Zfx JW< f 9 

^JiLT. 9*/'<9 9J*t t°^7->'J ><t©£#J#g{§§g£tiT^£fr\ + 
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A&«KW\ *^X*AMtL-^ A2-W-A3-ArttSiBf!£ 

f^>x©:ftflffitt*W-f S (2'S.4'S) Ett*><tCf (2'R,4'R) £&©*&&<& 
■C**'tl:&$tlT*>*), #f§8J©#ifcT&£ t°P y ^>^©2&tf5ft©§ 
iJUfe©Ai*Ett (h5>xKft) no^TIi— OTSStiT; 

^ilt> rt;U/<** /»#*&© 2{fcK 5- [(4-7 $ y /f-;i0 7x-;U] 

t°u y v?>-3--f ;uf-*££wr*ft£«& («^ji39) *<saK*nx^* 

JjiK 2 MS© -mfl/tv- © ttS-ffc^r - 9 - ifiMffl $ ft T l > * © 
*T\ atty7Xfi/*7-oepij s>>3*©£fltfb¥Koi*Tii#£%W 

y i>-^*£*wrs*b^#sgi3ftTi*So 
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£— !KWKiMfe£ftTl*SK:ifl2?-*\ *5SWO#ii[T?*5en U v*>3i©2 

MEft© (2S.4S) flHJME<fct?o U 5>-;Uf-*ai*Wt-S t>©K|fi&ttT^5 d 
<t^S>, SlfcifKfc^-CM\ t°o'J S>>a^2Xtf5&©lt^©3£#:Etta< 

So 

^Ir&fc&fylt LTJix Streptomyces (XhU/h; -fex) JSiiJg-f 
ft©RB^f#tti^^lSI$nfc7x^5?>Sf#i*: [M.L.Gilpin et. al.(^A 
J^b 4^ t°>l£)s J. Antibiotics (v? + -±;U 7t"7' 7 >f- fc*:frf- y ? 
*K ^48#. m 1081 -1085 H] *J«k^tfo U i»^i:f7'/- 

;M9§$tt (WO9710225-i§-&$g) ^^ntl>5©*^ cft&Cft^Klli* 
f&W©ffc#to£tt£<^#llttSfc'^?*5o W09723483#& 
IS OaT\ C4&«i^-5o) KM\ j8 - 7 ^ ^ > - xI«Stt*tt4 * ^< 

Mb£$j#ffitfcs nx <^ * a<> juraa * * 5 x mg-r sys-^^^^- 

#f&W©'ffc'&ttj&< 9yXBIzm+&0-5 9fijt - zest LPl^fPffi^-W-r 

* t < & nx i i>, 
§6 w © m. * 

S /B - 7 ? * y - x 5 PI#f£ffl * W L> fro DHP - 1 izm&<D$mte 
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Yte, fcli/Noy>J5C^ ffi*RTJU$--;uafc. ->^offilR7;i/*;u 

->7/^ tFD+->l, - hoi, x;U7r ^-C^Sn x;i/7 7 t 
-f^7-;i, f-**;U/<*-f ;u*fcj:cf«> u-f K*^&<cS»«t OStfti 
51^tt2<l©«J*££WLT^Tt>«fclv 3Jl<i:^L6Jl<0->^P7^* 

(fcfc'U R 3 *Jck^R 4 ^7j<^m^ 
^ (^) T'^;£tl£g#^>-tf>^ YAM fro 
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II «k 0 3 li ft h ^mmmmmm * fc tt 5 Jl ^ 1, 8 Jl © 5/ * n 7 ;Mr 
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-JlM&yjiL, fflX-lfe—Jb^ I-Zd^'/PS, 7'J;l^ ^V^n^_ 

a-yf-M, 1,3-7*^ >^-;i,^ 2-^>f- 

— JUM^ 4-^>-r— l-'v+'t?— ;Ug. 3— ^*-tr^.;H^ 5-^+-fe 
-;ug£^U 0>Jx.(i2-yD t°^;uS, 2-7'^xwi^ N 3 -7*^;i>S. 
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>^;U*;l/^^;l/a> 2-7 $ yxf;^;^*;;^ 3-7; / :/d b 0 ;^ 
;Utf;xj|/g N 2-7;/ - 1 - > f-;l/Xf-;U*;l/sK^.,;|/^ 4-757 7^1/ 
^U^Cr.;!/^ 3-7; y-2-yf;l/^nt' , ;^;l/-f-;H, 2-7$ y- 
1,1 -'J/ 1~JI'X-1-JI'13 t>tl. 4»Tfe7 5 7 > ^;U^7UtK^- 

2 - 7 $ 7 xf-;l/^7U^-:^.;l/^ N 2-7 ; y - 1,1 - i? J 
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#;U*'*->;l/^©£j^S<tli. m?LtfS xfM, 7*o t°;Ug N ■< 

7 7°d fcf;^ t-^^;P3Hpffli£RT^*;U* ; fll*. 1*2,2,2- MJ^onx 
f 2,2,2 - h y 7;l/*oaif-;l/^©^nagHSa7^+;US ; 0>J;Ltf 

;u#/^;U;fr*^7;u*;ug;#Jx.ff 1 - b*v/#;i/tf^.;M-*->) xf 
1- (xh + -/*;HxM+y) xf;^ 1- (^y/n^+i/* 

Wx.B^-^p-'*— 2 -rJ'ao- 2-7°D^^.;l/g > 3-> Y^-i/ijfr 
tf^;l/-2-7°a^;l^ N 2-^ f ;l/-2-7°a<^.;U^ 2-7*x-;l'S. 
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£ ; #J*.tf h 'J y f ;i/-> U t- 7*?- ^;t/S/ y ;U^©j£MTA+ 
;b y ; <i y y ? y v*;u& % y h + v ^ f - d>3£^*<3Stf t> ft. 

X t k y t- y f-;u ^ ^ f- ;i/ •> y £ L i\> 
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+ ->>^;l/S^©{£ii7;I/n + ->>^;U^;^J^^-r h^h Fot°7x;H; 
#J;Uf^>-:?;!/^/>-y h + ->^>.^ ; ug N 2 ,4-y> h + -X>v?;U^o- 
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>S *> L < (±k» 1 ti ^ L 4 ©Bgfft L < li^teft© 7 ^+ U 




ck^h Ko+->agfr«,tt5»«k»)atfn*iHft**wL-c^Tt>j:i^fi»7 
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©T;l/*l/>S*^-r CfcrtfU R 3b fcJ:tfR 4b #7jc5ftJ!H\ 



R 5b & «t R 6b *<7K*irf ©«£■*# <) ] "eg $ n 5 ft<&<» # JfigT * £ o 
5ttfflfl9ttfc©£ie!*U £;l"<^*A#&©3ft©#;b***-WUg£*:{i2 

Eofte ; #J;i if t> y V Atg„ v ^* •> -5 a^© t Jbft U ±3g£JSt£ ; 

ij jl* y -;l,7 $ *>f >£^©ffiffiSe7 5 ; flJa.tfWV- $?*C 

>-^;Ui^U/>i?T * >^©7^>'U+;l/7 $ >^ ; ^Jx.{ih° 'J v? b'a 

•J >£ v *y 'J ^v+yj >J£^©8B8S3£«;»S7 ^ ; mtf-r 

7 t ;U7>^-'>A^ >f;l/h'J^^f;l/7> ; t-'5A^ rh7:/f->l>7 
A£^©&4»7 > •> Ai£ ; 7;U^- U 'J >£#©£«& 
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jw <s<* a #*§© 3 ft© ?!7 ;u ?K * •> ;U35 K ^ E&Jyfrg £ ft 5 flUB fa 



5S 



OR 



R 



la 
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it/J-lsy^ ?od*;UA n EHfrffcjfcflf,. onx? > N hij^pojcf- 
T-b h >^ ftfti^K 7-fcr h - h y ;K W-^^m^AT $ H\ 

•fe h.=. HJ;k ^>-tr>^«£ U\, 

t°o y > N N- y y v jvjv- y f-;u7- y 1,8 - 7 if if 

[5.4.0] ^>x^7-7-jc> (DBUX 1,5 - $>7if a [4.3.0] 
y 5 -x > (DBN) t£©m3MfllM7 ^ > ; fliRtf t° y i? 4 - -^y 
f-^7 5yt°y^> > h°ny>, ;i/^>. *yy> N ^v+yj^©^ 

7 i U\> 

y * > x >Ktt*^ h 'J 7 n y * > x;U* >K4fcfc«KK />- h frx. 
>x;b* >^7jc^0^iS7K#i ; 0>J;itf y 9 n y H\ p- h 

— «5S [II'] ©£LttJftlS££ift||cU flRtf h y h + 

y ^ >x;U*^;M- + ->S> h 'J 7Way ^ >z;l/*x;n+yl^ p- h 

#ic s? 7 x y + •> * x * y * L t, > 0 

SJEli— jRSC [II] ©rt^t/l^HCSfUT^ £&1~3*;K #£L<li 

Sl&li- 40-50 °C. l/< tt- 20-20 'COfiftlBH-CfTlS il^0.5~ 

SiSfcTSU ttfeicft^Tffigi,-^ -jRS; [ii] ©fijfcttBfilW* cin # 
[II] ©ft^*fcii*©fii&tts&s»tt: [if] 
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iR7***£. «T^^^.;u^ ffilRT^*-^*. «t;uh+->^ 

/MrM I K-OU^ 7; V> J ££ tz \tij )W<*4 JlM, &S£ftT^Tt> 

0 Slf ft * 1 * It 2 11® gg|g£ W LT i vc *> J; I >{£&7 

^ ( 7 "C^*ft**li> y O*>SI*5«kCf^7^u>31^6tt*SfJ: 

*)3ltfft*7';-^*^ t°u-;u^ 77>ifciyf*7 t >l^^<£5 
?U; 9 Stfft 4 3r§8e!H&9t£ £ fc li 5 ^ L 8 M © ♦> ? o 7 

Sx ffifft7;i/3*S'^ ffi&7^*^^*&» ^U/^^ug. Isa^ftT 

-Fal, x^77t^^ x;i/77 : t^;i'7;;ix f-*#;U/<€-f ;u 

OTfc«fcl>, 3Sttl^6^0v/^o7;U*l/>3lt> L< (4^mi> , <£C^L4 
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[5S«K R\ R\ R*\ R 3 \ R 4 \ R 50 . R W N R a0 > 

£j£W\ [II] ©ft^Sfctt^ttRSIW* [IF] Hr;H;:*fLT. 

8Mt y f - >> AH©Jg 1~5 L < ii 1.5-2 flgst [III] ©ft 

^«l~3t;K #*L<lil.2~1.5*;l/£ft6flJU -40~60T N jft U < 
JiO~30 , C©i&K|&HT\ «fc3~30B£raT§a£«o 

[iv] ©ft^tttt, -f&a, [ii] (Di\&mfrt>, -s»T?«at 

tscifct^^o IP^, [II] ©4t^»£StgLfc£j£&0§2jW 

[in *i*n:ttt< N 1^— SJC&^-e— jft^C [Hi] ©fl^tofcliriE £1*181 
©KfSKttU -jK^C [IV] ©{t:^««J:<iijt-r«5CiA<T#So 
RJS»7^s att©*&g*fr^ HK5$ [IV] T«$*i*<ffc#*Ki©fc£J5£ 

f» s-r hz.tu< mms^^-t tiv] 

c:oj;oiaTl|iftfc-«55 [IV] ©ffc-^a^ jfcgKjfcfcT, 7km 
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So 

SM7jc^{^^ii.l~4^©7jC*^'X^T^0~50°C©iag|gfflT%0.5~ 
24B£R^ jf* L< tt5~15l$IBT^I£rSo 
HtjiE-J&iS [IV] {cfct^T. *»Xtf/£fcW:7sy£©«8Bfc&<, 

S [W. v y n A t" (McCombie) f|©^^ if i> + - * )V * 7* ir—ti 
- y ? (J.Org.Chem.)> ^47#, 587-590 H (1982#) & 

CJF.^-T < (Guibe) ^©#&K 1^— £iU H52#, 4984~4993 (1987 $0 

> x ^an.twUA^^^{icnt»©S^^*<^l/t>n'5o 
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W^-mM. 7Ki^7v?i>A-^i N £fl:/*7S*tfA (II). 

■7 A (II), h^*X ( h 'J 7i-MX7-( » /n°7^»>A (0), fl>7 
+ 7. ( h 'J 7x7 + ^77 4 » /-?^>7 A (0), X K5+X (h'JXh 
+ ->*7 7^ » (0) n t'X [xf l/>t"X (^7xX;l/^X7-f 

»] /*5^-7A (0). fh?+X [h'j (2-7'J^) *7 7^>] /*7? 
7 A (0). t X ( h "J 7 xx;b*X7 4 » /*5-?»7A (II) ? o 'J h\ t" 
X ( h !J7xXMX7^ » ^5^7 A (II) h^^ffiitlSp 

T'J;HI©iflE)W(t LTii, flj*.!*^ K>, #ft > Bj& % *8*7>*- 
7A. h y 7A. 2-xf;^+t>tt h U 7A N 2-i-^;U^+-9- 

y 7 a n t°D y y t'X y $> h y 7>;t/-f -f 

— HSfct [IV] ©fls^l^McttLT, 0.01 -0.5 3fc& 
*Jl~6*;U£flyflU - 10-50 *€©fi£$Sffl, if* L<li 0-30 "€©*&£ 

rawtetix a# o.5~3 i^iai-c^tt-r * 0 

T££ [7 ^ v h (Amit) ^©73&, if + — ;t-#--y:7 
^iXhy - (J.Org.Chem.) N H39#, 192-196 (1974^) #BS] 0 

firaat©ifc*fii6:©»78u a»©*aaj*ji«tOs w>ttf->y*y^*fc 
tcim£k<m®mft^£t), en ©te^^M**-*-*;: 

i^s — IKS; [IV] ©fl;^©3tt©*^**+->;uSffli**S^ maiir 

-©<t7^^xx^ii^rtT-^a^i{riD7K7>jS$n-5©T\ ^ 

-»5$ [I] ©-ffc^ii. ^i^li LT^^nS^tlixxf 
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-#5$ tin T^nzmmmite, m^R 2 i}^mw^T$>6m^ <f 

)V V J v y (Salzmann) t^O^i* [ * - ;l/ :* 7* 5? 7>'J*> S 
^71/ ytxf ^ (J .Am.Chem.Soc.) N ^102 ^ N 6161-61631: (1981^) 
#M] ;R 2 *<yf-^Tife«*^ N (Shih) m<Dljik l^Ta-y-jfjlX 
(HeterocyclesX ^21#. 29-40 H (1984 #BS] * fcli-etl £ iZtiH-f 

-HlSsS [ill] ©to&fcfcu #%^JlSiy c ##0>i2{c?il;TSit^--5ci^T' 




[5$+> R\ R 3 . R\ R 5 , R\ 

E&<tLTHF§$*i3t^ IKS; [i] -c^stiS-fb^T* 
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© item® mm&zM: i*w i^-r » she k a*-r s stMrttn; 

®Stt*A^l©|dft«!139A*5J:tfB^O|UI6ffill0-3) ©*££■*» (1* 

(Chemotherapy). ^29#, 76-79 H (1981 if)] „ =0.-7- t > h > 
7*o X (Mueller Hinton broth) ^#Lfc#SUftStS|c©— 

: 10 8 CFU/ml) ^; a -7- t > h > 7#- (MH agar) iC 

SatUfco -©^ifefriifitM^^Jg-e-g-ttiTte^, 37°c-ei6B#P^» 

Ufc^ */J^WEJh«« (MIC: /ig/ml) ZWlfebtZo #SgBJMfc£&© 
*'J>$8WIHjkM*aiJeLfco tt*>\ tt»»*|ciLTMRSA*ttffl-r**& 
14^ ±fc^¥«*JR&»c*l;T. tttfeJ&Nh<>: LT2 968Mfs* h y A£jtox. 

JhS£ (MIC: Aig/ml) £ifll]5£Ufc 0 *©**«*£ 1 KarTo 



^ 1 fi/J^WPIiJuBJS (MIC : m 9/ml) 







aits® 


sun 32 


139A<0<t£8j 


- 3) <D<t£® 


£.co/i NIHJ JS2 


0.025 


0.025 


0025 


0.05 


0.05 


P.aeruginosa IFO-3445 


0.1 


0.2 


0.39 


0.78 


3.13 


MRSA BB6294 


3.13 


3.13 


3.13 


6.25 


25 



fix (Staphylococcus) 1^ x>fD3 7 *7. (Enteroococcus) I, x.->x 
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'J* 7 {Escherichia) H % x>f D/^j'- (Enterobactor) I, ^U/y 
x7 (Klebsiella) -fcr5f-7 (Serratia) Jl, /pf^X (Proteus) flu 
•>a.-K*-*-* (Pseudomonas) I^Cll^l^Ci^tl^, 

<£-5^>-x|5&#fi$il> 

Pseudomonas aeruginosa GN17203 ( •> a — KttX jr. ;l/ ^ / - if 
GN17203) fi*©7°5X$ KpMS350tC3- KSft/c^o-tf--??* 
^-X^SSILTffifflb. ^BPHfi. ¥a6SDS/PAGEKTi£— ©'<> KT 
(ifcffitt: 70U/mggG) o ttfc. g£f|Stt (U) It, 100 
#M©&f|^§&£j8s;fflJl,*:10mM 3-*-;l/*'J / zfa;* > ZJU*f-- bf&W 
m (pH 7.0) UsTFx MOPS$©$<tl^ J (r^L/c 100 ^ M $ ^ 
*A££/£2&g30T:KT. I£f^fc9 1 //M©-f $ ^*A£jfj[l7k#8?-f S 

n*s£iu (mm tbtzo 

* KB # * z ? 'J - ->^^©^^{i, Nitrocefin® 
(-hot7^f OXOID) «-lSffl1-§ 0 96*jc;I^u- h©#$x;H^ 
lOmM MOPSttlfjftT?^ LfctMj^JWO l^l£/*a-/3-7?*y- 
l (flBfcgtt : 3~6mU/ml) KtaA. s m&Ltz'&, 50 # g/ 
mlO-hn-t7^ >®75^l^jf/n> I^U ft&£tf»K*< 37.5 ft g/ml 

kmku 30 , c-ci5^wgi£:*-a-fc o mmKmu wmm^titz- ho-* 

7^> w Ol*7>f^a7 , l/- h U-^*^l>Ti»fi492nni-Cfl»^-rSC:i 

&«Bl**l!iK Zn 2+ (100 //M) Lfc^#Tt'lfl\ &&*J® 

ftt>0 KMOPS«fi#*ffij!lDLfc©£ttJ!R£ tT. 5096ffi#&^**fc|*aeW 
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mute* 


IC» ( M M) 


m%m 1 oit^ 


<0.1 


C4i*Offi|^t*«Jl -1 


> 10 


C&$8<D0iJ^fc£43!l3-4 


> 10 



Tic, *^©^tllco^rM©#tt^^^To^:„ 
<«il©M> 

u > yTHje-r a, iaia©EitwBiiffl©^ A&$g©«0>] 139©^ 

Mm. Lfcfc. ? p •> 'J > y LT> 200~400 ju g/10 a 

1/head a4a30^HIffl«y--^rtTfi : »«K*fi 1 9« 
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H3 HC£tt34'*Btta&lttEttft 











HSE0IJ1 


400 


0/5 


0/5 


IKM14 


200 


0/5 


0/5 




200 


0/5 


0/5 


139A«Mt£« 


100 


4/5 


1/5 


139B©<fc-&fe 


100 


4/5 


1/5 



$ icr us v o x K*f t &mt&%dzmtmm%7k-cni&m&& 60.75 

mg/ml <ttt 5 J; 9 Kfcffi Ln lml/min©tS!#iggT. JWHM#JRl*3i8!4£ 
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^4 ■70X<DM&$m 



S4« 
(mg/kg) 




ffltttt-IMltt 


1500 


5/5 




1000 


5/5 




500 


2/2 





4ft^«ttt7*yif;U (#* 5.48kg) K*fLT N «m 

#jiomg/kg*5^iai3^tfT#jiRrt!a:^*o mtmmto-itmRvi - 

ItSHMLtzTLC-f]/- V (Silica gel 60F - 254 (Merck II, 

/H 2 0/CH 3 COOH/25 % NH 4 OH = 45 : 30 : 6 : 2 (pH5.3) e M«T&> 

B.subtilis ATCC12432) fr*££tltz AM - liftfe (DifcottM) TLC:/ 
U- N©->'J*y";Uffi*^M$-a-T^ST30^TOeL/c o TLC:/l/- h 

#JBJ£3 ft*: R/ffi£#i& feo <c sat JH t L tStt^t^* lOmmol MOPS 
&8rK (pH7) ll^jg#250;zg/mlt/A6=t9K?gj$U 
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^SO&^&O - 1 9# 


mw$'& i - 2 


mmm ^ nits® 


0.40 


0.40 


0.40 










A&$B©§U£0H39B 


0.47 


0.47 




A&^gOlgJSffl 139B 




0.82 


0.82 



£LL©&£fr£. ^w-ffc^tt (t°o y ^>3S©2&cf5fi:©fflSill©a:f* 
ir *ji % rft»*Stf ft i ^££tt©Bi ^k&%a-e& z c t raw & * s „ 
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#3&©»BMKx mifXfT'J >9^©lliK». mi*;* h 

litf 'J f— ;nf n 'J K>. # u r;u+u>^'J n-;i4S&ffl£jsfciS$H\ 
tfx-fT'J A % xxT'J >»v^*5/->A^©liKiWg % ^tjx. 

7f>, Mtlftik 77 t"T=i*Al|iiM^t>nS^j0W^#«f t> 

~100M%, 0* L<tt5~100Mfi96©W&fi^*^fc::£#"C£So 

^m^?k. x^y-;K nmnmimmfc cm*. 

ii. iI3t 0.1- 10 mfi%> L < ti l~5M%©lT$j;j£#£"a-tTC <t#T' 

x> iipfa:4©!BSJwxtt->D -J -mmvmmu o.5~iom%©w« 
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tt#Afcl*JffiSt<©*£\ 1 B^(? 10^L100mgT&£o <£*>\ #40$^ 

#38l«©fl:£fcH\ jB£fcJ&i;T5'7**f-> [(Z) -7-(L-7;y- 
5 2-^;UjfC+->xf-;l/^^-) -2- (2,2 - o 7* n/*>#;l/>K* 

*S K) -2-"\7*f /-f h #©DHP-IFI#£lJ [#MB856 

- 81518 ^&$B. BWHtfBHfc 28,778 i> + *7' /x* 

* $ * HJ - (J.Med.Chem.k B30#. 1074 H (1987^)] T|8! 

10 ilM£<f:^il|| 

fSW d ft t. <t o T fsj & H£ $ ft & © -c w /«£ (,\, 

£MRV^m®MM? n v h/7 7l±, 7" I/- h <t UTSilicagel 
60F2.3 (Merck) fcfflflci L"CUVtfeffl«*ffl^fc 0 *7 Affl-> 'J 
is £ LTlis Wakogel® C - 300 (ftftiMj£) ffiffl 7 Affl •> ■) ij ffrt 
L T li. LC - SORB® SP - B - ODS (Chemco) £ /c tt YMC - GEL® ODS 
-AQ 120-S50 (Ul*Wb5*W3fc8r) *J8^fc 0 ffiii&ft:? n v h ^7 7 £ 
LTI2> JASCO 800->'J-X (B$#ft) *ffl^fc 0 NMR bMU 

20 SPS^t Itf h7>W5> (TMS) *7K»tt"CiWje-r*»^ 
Kfi, Mi LT2,2-vMt^-2-:>5^>* >-5-X;U*^— h 
(DSS) XL — 200 (200MHz ; Varian) hoy-**flj^ 

NMR ffllJ^Kfctf *«^©***JB(Tl=^-r 0 
25 s : •> y ? V y h 

d : h 

dd : y/U 7 h 

quint : £ >f 7 h 

m : 7 h 

30 br : 7* o - K 
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J : -hv-fv yy%M 

Hz : *\A/V 

CDC1 3 : m.? do*M 
D 2 0 : MzR 

Ac : T-tr^S 
Et : xf-;l/S 
n-Bu : n-^f-^S 
Bz : O v?;l/2£ 
n-Pr : n- /o fcf;l/g 
t-Pr i^V^d t°;l/g 
Me : 

Ph : 7i-;H 
PNB : h wOVjlsg: 
POM : t°/< d -f * •> ^ f- ;lo36 
Py : t°D 

TEA : h 'Jxf;l/7 $ > 
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(1R.5S.6S) -2- [(3S.5R) -5- f4 - N - / f-)\>T I J / x - 

;U] b°p y>-3-^;u^?M -6- f(R) -1-fc Kp4y/xf-;ul -1- 




HCI 



(2R.4S) -4-7tf;l/ft-l-7'J;l't+'>AW-;l'-2- (4-N- 
T >) )U* * i/ i] Jlstf-Jl, - N - J ?j[,t i J > 7x-^t°D ij 

(83.93g,194mmol) ®^^y-;U (850ml) *g$K^fjt^tK 7j<#TT\ 
IN NaOHzKM (214ml,214mmol) £iO;U &J£7l££ll*&tT30#ij|# 
Lfco fi^*lN HClTKiSft (214ml,214mmol) T+fDl/N fflpWtz-'f-Jl' 

»li£«ffiT9*U >H*£l»fc. TV to (1R,5S, 

6S) -2-^7xy+->*x*ijmy-6- [(1R) -1-tFo + yx 
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- I-/ i-;l>- 1 -ij 2 -jca- 3 -#>»l/**+->7- h 

(123.25g,247mmol) Oy-fc h V )\> (1000ml) ±f£^*-;U© 
T-t? h - h 'J ^ (1000ml) MM^'f V t° ;Uy $ > (JKT\ DIPA «t 
■frf.) (42.5ml.252mmol) %MMWMT~C1]UZ. ^ 6°CT—&MW L 

■> 'J # y*;U^7 7A^D7^77-f- (Wakogel® C - 300 's*-* > - 
S9if-;H : 4 ) TfflHBU T'J^ (1R.5S.6S) -2- [(3S.5R) -1- 
T t) Ji<jr*i'fiJ\'#-Jl'-5- [4- (N-y f-;l/T 'J ^*+->*^'I5— ^UT 
= y>^;U) 7i-A] t°n U v*>-3->OU?-*] -6 - [(R) — 1 - h K 
n + yxf-;l/] - 1 -y 1 -A;1/aX>-2-xA-3-^M*+-> 

7- h (66.8g,JR¥ : 53.7%) ©«fe»ttfe*#fc 0 

"H-NMR (CDCls) 5 : 1.22 (3H,d,J = 7.2Hz) , 1.36 (3H.d.J = 6.3Hz), 
2.26 (lH,m), 2.40 (lH.m), 2.87 (3H,s), 3.23 (lH.dd.J = 7.1,2.6 
Hz), 3.30 QH,m), 3.59-3.87 (2H,m), 4.03 (lH.m), 4.24 (2H, 
m), 4.46 (2H,s), 4.58 (lH.m), 4.64 (2H,m), 4.69 (lH,m), 4.83 
(lH,dd,J = 13.5,5.5Hz), 4.93 QH.m), 5.12 (lH,m), 5.18 - 5.49 
(6H,m), 5.93 (3H,m), 7.17 (4H,m) 
CXS2) 

fctitT^ Xgl -C'&Ztltclk&tin (66.3g,103.6mmol) ®^^U>^P'J 
K (2072ml) mW^K (9.32ml), fx (h 'J7x-**X7< » ^r^ 
*A (II) ^d'J K (3.61g,5.18mmol) <£ h U:/f-;Uf->t K 'J K (100.4 
ml,373.1mmol) ^M^,^TSDx.fc 0 &&®£0'C'V 30 M 
EET*a*9*Lfc. &£ftfcg&iS«7K (1000ml) i:*4»ua«*7A^ 
07h/ 7 7^- (2000ml,15-20%7-tr b^. h 'J ^T'igffi) "CflNSU § 
ft?Hi^*^», ®BETM£®*U IN HCl^jfJDx.pH6.0iLT. 
j^LT. SE^k^ (20.21g,lR^ : 41.7 96) 

'H - NMR (D 2 0) S : 1.22 (3H,d,J = 7.3Hz), 1.26 (3H.J = 6.3Hz), 2.51 
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(lH,dd,J = 14.0,7.0Hz), 2.70 (3H,s), 2.74 (lH,m), 3.30-3.50 
(3H,m),3.85 (lH,dd,J = 12.0,6.0Hz), 4.22 (5H,m), 5.04 (lH.m), 
7.53 (4H,s) 

IR (KBr) cm" 1 : 3373, 2966, 1751, 1587, 1392, 1086 

mm 2 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (1 -7 $ J 7x 
—M b'p »J v?>-3-^;U^a-1 -6- [(R) - l- bKo^->xf;l/] - 
l-yf;l/-l-^;l//^X>-2-xA-3-^;i/t->j Vafayj 
K 




(XS1) 

(4S) - 4 -'<>*/-(' ;Uf-:fr- 1 -p-^ |> nKyiPfritZ-'siifr-K-JV- 
2- [4- (1 -p- — |- u : j i/ j] )\/T ; y — 3 - 7*-r — ;!/)] 
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7 a—lb t°D 'J i> > (7.14g,9.92mmol) © ? a d - > ? / 

(2 : 1, 300ml) «f»»ca3(MUft+x *&TT. NaOMe (1.13g,19.84mmol) 
S»^T'4^«l/fco «S^*1N HCl**tt (19.8 
ml,19.8mmol) T+ftU ^D*MS^iD^fc, : S«Ji*#&tff6 

Sft-;l'MH/;,p--hD'<>W (1R.5S.6S) -2-v?7x/ + 
•>*7.*>J;U**->-6- [(1R) - l-tKp + ->xf;i/] 
1-*;PaX>-2-xA-3-*;1/*>->7-F (5.90g,9.92mmol) ©7 
■bh-h'J^ (150ml) SttC±IBf-*-^CDT-fe V- Y V JU (150ml) *g 
WUkV DIPA (3.46ml,19.84mmol) ^^^TT'UDx.. ®&**6tT 

f# btlfcll^ ->'J*fM7A^nvh^77^- (Wakogel® C - 300 
>-W^^;H : 3-0 : 1 ) rftlHU ^7Xfl/t7- (I) p- 
^hD^^u (1R.5S.6S) -2- [(3S.5R) -1-p-xhnO-JW 
+ ->^;U+^;U-5- [4- (l-p-^FD'C>-W4 : ->*M;-;l'7; 
7-3-7*x-7U) 7i-*] t°D ij i?>-3--T;U^4-] -6 - [00 -1- 
b Kn4-yxf;P] - - 1 - #;l//<^ y - 2 - .xA - 3 - i] 

->5-h (2.69g.M : 28.5 %) (D&M&ttoWfot ?7Xf UsJ-v- (II) 
p-^haO-^yl/ (1R.5S.6S) -2- [(3S.5S) -l-p--hn^>-^ 
;l/^ + ->^jU^;U-5- [4- (l-p-xhn'OJ'M+y*^-;!/ 
7; y-3-7fx;l/) 7x;;b] tfa U 5>>-3--OI/f-;J\l -6- [(R) - 
1-t Ka*«>xf/i/] - 1 l-*;l//^>-2-xA-3-*;l' 
* •> 7 - V (2.52g,« : 26.7 90 ©Sfcjteilirfflftfcllfco 

'H-NMR (CDC1 3 ) 6 : 1.26 (3H.t,J = 7.1Hz). 1.38 (3H,d.J = 6.4Hz). 
2.31 (lH,m),2.38-2.61 (3H.m), 3.23-3.41 (2H.m), 3.86 (3H. 
m). 4.04 (lH.m), 4.27 (2H,m). 4.75-5.30 (lOH.m). 5.49-5.76 
(2H.m). 6.88 - 8.24 (16H,m) 
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(IS 2) 

*KfcT> Ill-C»6ft*:i?7Xf l/t7- (I) (2.69g,2.83mmol) £x 
h5tKD77> (J£IT\ THF t Bft-To) (160ml) t *) AMfflmtiL (pH = 
6.0, 0.5M,160ml) U C©fi£JgjftK:2kfcT> 3E»»* 

(32.3g) *jnx. s ^T5B#p B itt#u*: 0 *i&$**BiJU »jft*«H$-a- 

*7A?D?h/77^- (120ml,30~50%^ ^ y-;l/7jc^-C^tH) T 
»»U Bft®#£*i6. «ETfcl££e*U IN HC1T P H4.5 <h LT. $ 
*S3£JSLT N (412mg,JR¥ : 29.5%) . 

'H-NMR (D 2 0) 5 : 1.22 (3H,d.J = 7.3Hz), 1.27 (3H,d.J = 6.3Hz), 
2.54 (lH,m). 2.75 (2H.dd,J = 7.1,7.1Hz), 2.80 (lH.m), 3.37 (1H, 
m), 3.49 (2H,m), 3.91 (lH.m), 4.23 (3H,m), 4.48 (lH,t,J = 7.4 
Hz), 5.10 (lH,m), 5.18 (2H,m), 5.69 (lH.m), 7.53 (4H,m) 

IR (KBr) cm- 1 : 1749, 1616, 1396, 1288 

(1R.5S.6S) - 2 - CC3S.5R) -5- [4 - N - ^ V 7°p h°;UT lJ/*fc 

h°o 'J >-3-4 -6 - T(R) -1-t Ka^r->Jif->>l/] 

f-Jl/- 1 - 

2 - J.A- 3 -tpl^yW. "4 Yu^v^^ K 
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| ami) 




HCI 



ODSl) 

(2R.4S) -4-7-t?^;U^:fr-l -p-- h n<> it****/* jU#z.jI/- 
2- [4- (N - 'f V / D t> - p - ^ h o ^ > - + •> * /^-^T ; y 
y f-;U) fcfn 'J > (1.16g,1.78mmol) O/^y -;U (30ml) • 

THF (5ml) m&mm^mmMtii*, JJc&TTlN NaOH**« (1.78ml, 
1.78mmol) £fln*. % SJ6«*BfiftT lO^jJH^Lfco ffi£4fc£lN HC1?K 
£ft (2.0ml,2.0mmol) T^fP U ffl^i^kfttf**inx.*:„ WIRE** 

t&^*-;H££f#/c 0 p--hoOi?;U (1R,5S,6S) -2- ! J 
7 I ;+y*x*'JW->-6- [(1R) -l-hF'D + yxf;H -1- 
/Tb- 1 -^;U/<^>-2-iA-3-^;U^-:+'>7- h (1.06g,1.78 
mraol) ©T-tr h - h D ;U (40ml) ^^{C±l£f-*-;l/©7-fe h >J 7l> 
(10ml) SjfcRtf DIPA (0.47ml,2.69mmol) ^MfftftfitTT'iO;^ SlStt 
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H bfttil^ •> 'J * y ;^ 7 A ? d 7 h ^ 7 7 ^ - (Wakogel® C-300 
llxfJl-) TifSlU P~- h n'Ov^l' (1R,5S,6S) -6- [(1R) - 
l-tFu + yxf;H - 1 j-Jl- 2 - [(3S.5R) -l-p-^haO 
i?Jl/**i/jjj\/#-)U-5- [4- (N-^7/pb>-p--Fn'<>^ 
*+->^;u^-;i/T ^ ;>f;i/) 7x^A] t°D y •^>-3--r;U7 e -^] -1- 
*y^X>-2-xA-3-i?W+-/7-h (1.23g,lR^ : 71.5%) 

'H - NMR (CDC1 3 ) S : 1.16 (3H,d,J = 6.7Hz), 1.18 - 1.32 (3H,m), 1.38 
(3H,d,J = 6.2Hz), 2.28 (lH,m), 2.45 (lH.m), 3.22-3.42 (2H,m), 
3.68-3.92 (2H,m), 4.05 (lH.m), 4.2-4.51 (5H,m), 4.88-5.42 
(6H,m), 5.52 (lH,m), 6.92 (lH,m), 7.08-7.61 (7H,m). 7.66 (2H, 
d,J = 8.8Hz), 7.88-8.12 (2H,m), 8.22 (4H,d,J = 8.8Hz) 

IR (KBr) cm" 1 : 3373, 2966, 1751, 1587, 1392, 1086 

(Xg2) 

7\0%T, I§1T'# t>fttcit-&m (1.23g,1.27mmol) © 0.2M N - / 
* 'J * 'J J zfustyxjl* ym.Wt.mWL OBIT. M0PS^K$<tB§-f o) (pH6.5, 
44.5ml),THF (60ml) Rlfx.? J -Jl (7.5ml) (Dm&fel&K 10%^°7^ 

o^-mm (i.23g) ^inx, nm^msTf. immmmTiBifcz 
&mi- h y ^ATK^TpH^e.oicfe^-a-fc^ stixfw^ofc, me 

T. 7kM£zt£f§U £/£L/c^S©T^£ili*L*:t&. 
A?a ^ - (50ml,40%^-7]cy ^y-;b-C^£B) -C|fSl{L> gtfj 

M£Ti§&£S*U IN HClT-pH6.1 1 lt> ?^M^tT, 
aHEfll'&tt (190.6mg.iR$: 30.3%) *»fc 0 
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'H - NMR (D,0) 6 : 1.22 (3H,d,J = 7.3Hz),1.26 (3H,d,J = 6.3Hz),1.35 
(6H,d,J = 6.6Hz). 2.52 QH.m), 2.75 (lH,m), 3.28-3.52 (4H,m), 
3.88 (lH,m), 4.18-4.3 (5H,m), 5.08 (lH.m), 7.48-7.6 (4H,m) 

5 IR (KBr) cm" : 1751, 1650, 1618, 1394. 

io mmm* 

(1R.5S.6S) -2- [(3S.5R) -5- [3-7;^^7x-^1 h°P D 
i!y-3-4 - 6- f(R) - 1 - t K'p^->xf-;l/] - 1 -Jj-fr- 

1 -^;l/M>-2-xA-3-W'>j >sj YW7u=7^ K 

HO 

15 



HCI 

20 'H - NMR (D,0) 6 : 1.21 (3H,d,J = 7.3Hz), 1.25 (3H.J = 6.4Hz), 2.51 

(lH.m). 2.74 (lH,m), 3.29-3.53 (3H,m), 3.84 (lH.m), 4.15- 
4.30 (5H,m), 5.03 (lH.m), 7.45-7.60 (4H,m) 

IR (KBr) cm"' : 1749, 1648, 1558, 1540 

25 

(1R.5S.6S) -2- [(3S.5R) - 5- C4 - (2-7;;xf;l/) 7x_;U] 
h°o U v?>-3--OU^;M -6- [(R) - 1 - b h'p^-/xf;l/] - 1 - J 




30 
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C0 2 H 



'H-NMR (D 2 0) 6 : 1.21 (3H,d,J = 7.1Hz), 1.25 (3H,d,J = 6.3Hz), 
2.47 (lH,m), 2.74 (lH,m), 3.01 (2H,t,J = 7.2Hz), 3.26 (2H,t,J = 
7.2Hz), 3.35 (lH,m), .3.46 (2H,m). 3.83 (lH.m), 4.22 (3H,m), 
5.03 (ClH.m), 7.37 (2H,d,J = 8.3Hz), 7.45 (2H,d,J = 8.3Hz) 

IR (KBr) cm-* : 1747, 1616, 1153, 721 



(1R.5S.6S) - 2- rC3S.5R) -5- f(4 -T $ J / 3 - 7;M-p) 
7x-;U] b°o 'J v?>-3--f;U^:fr1 -6- f(R) -1-h Kp*> x-f-M - 
l-yf;l/-l-^jl/AX>-2-xA-3-^M:>j /n-Y 
K 



'H-NMR (CDC1 3 ) 6 : 1.22 (3H,d,J = 7.3Hz), 1.26 (3H,d,J = 6.3Hz), 
2.55 (lH,ddd,J = 1.6,6.7,12.7Hz), 2.75 (lH,ddd,J = 3.3,7.4,12.7Hz), 
3.34 QH,dq,J = 7.2,9.3Hz), 3.42-3.54 (2H,m). 3.89 (lH,dd,J = 
5.5,12.7Hz), 4.21-4.26 (5H,m), 5.10 (lH.dd.J = 6.4,11.2Hz), 
7.33 - 7.37 (2H,m), 7.54 (lH.m) 



mm 6 
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IR (KBr) cm" 1 : 3415, 1749, 1737, 1394, 1079 

(1R,5S,6S) -2- TC3S.5R) -5- [4 - 7 ; J t 3 - / ^;U7 x 

b°a 'J -^>-3--r;l/^^-1 -6- [(R) - 1 - b Kot-> x-f-M - 
1 -y 7-;U- 1 -ij )V/<^,y- 2-jiA- 3 /N^f Kp^P7^ 
K 




'H-NMR (D 2 0) 5 : 1.25 (3H,dJ = 7.3Hz), 1.29 (3H,d,J - 6.8Hz), 
2.41 (3H,s), 2.53 (lH.dd.J = 14.1,6.9Hz), 2.78 (lH,m), 3.39 (1H, 
m), 3.49 (2H,m), 3.89 (lH,dd,J = 12.4,6.0Hz), 4.25 (2H,s), 4.26 
(3H,m), 5.06 (lH,dd,J = 11.1,6.7Hz), 7.40 (3H,m) 

IR (KBr) cm"' : 1749, 1635, 1558, 1508, 1396 

mmms 

(1R.5S.6S) -2- [(3S.5R) - 5- [4 - N - x.j-)UT I J * x- 
Jl] h°a U yy-Z-Jfrl-it] -6- [(R) -1- h Kp*->x?-;I/| -1- 
/ f-Jl- 1 -a;l//<^>- 2 - Ji A - 3 -iDltfyW. ^-i Kd^07^ K 




HCI 



'H-NMR (D 2 0) 6 : 1.18- 1.35 (9H,m), 2.52 (lH.m), 2.75 (lH,m), 
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3.11 (2H,q,J = 7.3Hz), 3.36 (lH.m), 3.42-3.52 (2H,m), 3.88 (1H, 
m), 4.18-4.3 (5H,m), 5.08 ClH.m), 7.49-7.62 (4H,m) 
IR (KBr) cm"' : 1749, 1558, 1394, 



mm 9 



(1R.5S.6S) - 


-2- [(3S.5R) -5- [4- (N 








-6- [(R) -1-tFn 


+ ->i^;U] - 


1 - * fr/tly-Z- 


xA-3-^;l/;K>i ^ 




'H-NMR (D 2 0) 6 : 1.21 (3H,d,J = 6.9Hz), 1.26 (3H,d,J = 6.3Hz), 
2.40 (lH,m), 2.78 (lH.m), 3.33-3.46 (3H,m), 3.74 (lH.dd.J = 
5.7,12.5Hz), 4.20 (2H,s), 4.16-4.24 (3H,m), 5.08 (lH.m), 6.54 
(lH,d,J = 3.3Hz), 6.59 (lH.d.J = 3.3Hz) 

IR (KBr) cm"' : 1753,1578,1392,1259 

mrnmio 

(1R.5S.6S) -2- r(3S,5R) - 5- [4-N - (2-fc h'p^yxfji/) y 
^ ^f;l/7x-;H b"p 'J iS >- 3 -4 iVf-it] - 6- [(R) - l-hKo 
^r->j.f-;l/] -l-y^;l/-l-^;|//<^>-2-JiA-3-^;l/^>^ ^ 
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'H-NMR (D 2 0) 6 : 1.22 (3H,d,J = 7.0Hz), 1.27 (3H,d,J = 6.3Hz), 
2.51 (lH,m), 2.72 (lH,m), 3.13-3.21 (2H,m), 3.28-3.51 (3H, 
m). 3.78-3.90 (3H,m), 4.18-4.30 (5H.m). 5.03 QH.m), 7.48- 
7.58 (4H,m) 

IR (KBr) cm H : 1749, 1558, 1394, 1081 

(1R.5S.6S) -2- [(3S.5R) -5- T4 - N - (2 - T ^ J x-f-fr- 1 
*7) 7;7yf;l/7x-;l/] b°o 'J v?>-3->f yU^] -6- [(R) - 
1-h Kn^yxf;!/] - 1 - / \ -jj)\,,<K > - 2 - jiA- 3 - i] )V 




'H-NMR (D 2 0) 6 : 1.22 (3H,d,J = 7.2Hz). 1.26 (3H,d,J = 6.6Hz), 
2.49 (lH,m). 2.73 (lH,m), 3.35 (lH.m), 3.46 (2H.m), 3.78 (2H, 
s). 3.83 (lH,m), 4.21 (3H,m), 4.41 (2H,s), 5.03 (lH.m), 7.38 
(2H.d,J =7.9Hz), 7.44 (2H,d,J = 7.9Hz) 

IR (KBr) cm" : 1754, 1681, 1575 
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»0J12 

(1R.5S.6S) -2- [(3S.5R) - 5- (4-/ h I J / f-;U7 x.-)V) 

h'p'J 2^-3-4 JUttl -6- f(R) -1-h Fn^yxf;!.] -1-/ 
i-Jb- 1 -fi)W<'<.y-2-JC-2*-3-J}Jl'+;>& '^4 Fp^Q7-f K 




NHOMe 
HCI 



'H - NMR (D 2 0) 6 : 1.23 (3H,d.J = 7.1Hz), 1.27 (3H,d,J = 6.3Hz), 
2.52 (lH,m), 2.78 (lH.m). 3.3-3.58 (6H,m), 3.88 (lH,m), 4.05 
(2H,s), 4.2-4.3 (3H,m), 5.08 (lH,m), 7.4-7.58 (4H,m) 

IR (KBr) cm-' : 1747, 1650, 1558, 1540 

m&m 13 

(1R.5S.6S) -2- K3S.5R) -5- T4- (X;U7 r =£4 frT I J t =f-)V) 
7x-;U] t'v 'J i?>-3-4 -6- IXR) -1- h K p * -> ^f- ;H - 

1 -J =t-)\>- 1 -a;l//<^>-2-j:A- 3-^;l/^-:>^ ;W Fo^P7-f 
K 




HCI 



'H - NMR (D 2 0) 6 : 1.24 (3H,dJ = 7.0Hz), 1.2.9 (3H,d,J = 6.5Hz). 
2.12 (0.36H,m), 2.49 (0.64H,m), 2.74 (0.64H,m), 2.96 (0.36H,m), 
3.36-3.49 (3H,m), 3.70-3.87 (lH,m), 4.18-4.28 (3H,m), 5.02 
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(lH.m). 7.47-7.50 (4H,m) 
IR (KBr) cm"' : 1753,1589,1394,1152 

5 $mm 14 

(1R.5S.6S) - 2- [(3S.5R) -5- [4 - F(1S) -Tiy^Jl] 7x- 
;U] tfo U ^>-3-W^^1 -6- f(R) -1-b Ko^->^f-^] -1- 
/ 1 -/fr;bv<^> - 2 - j.a - 3 Fpjrp?^ K 




NH 2 

is 'H - NMR (D 2 0) 5 : 1.22 (3H.d,J = 7.3Hz), 1.27 (3H.J = 6.4Hz), 1.63 

(3H,d,J = 6.9Hz), 2.53 (lH.ddJ = 14.5,6.9Hz), 2.79 (lH,m). 3.38 
(lH,m), 3.48 (2H,m), 3.89 (lH,dd,J = 12.8,5.9Hz), 4.23 (3H,m), 
4.56 QH,q,J = 6.9Hz), 5.10 QH.dd.J = 11.0,6.8Hz), 7.54 (4H,s) 



20 IR (KBr) cm"' : 1751, 1576. 1389, 1286, 1261, 1146 

(1R.5S.6S) - 2- [(3S.5R) -5- [4- KIR) -TIJ^M 7x 
fcfo u y 1,-3-4 -6- f(R) -1-b Ko»->xf-;U] - 

25 1 -/ f-A/- 1 2-xA-3-^;U^:>^ 
K 



30 
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1.62 (3H,d,J = 6.9Hz), 2.52 QH,m), 2.76 QH.m), 3.35 (lH.m). 
3.42- 3.52 (2H,m), 3.88 (lH,m) F 4.18-4.3 (3H,m), 4,55 (1H, 
m). 5.08 (lH,m). 7.48 - 7.58 (4H,m) 

IR (KBr) cm" 1 : 1747, 1650, 1558, 1540,1394 



(1R.5S.6S) - 2 - K3S.5R) - 5 - T4 - (1 - y ; / fu \£jV) 7 x - 
)V\ b°p 'J 'J>-3-^( JU^-tl -6- [(R) -l-bFPt->xf;|/] -1 



'H-NMR 6 : 0.83 (3H,t,d = 7.4Hz), 1.21 (3H,d,J = 7.3Hz), 

1.26 (3H,d,J = 6.3Hz), 1.99 (2H,m), 2.47 (lH.m), 2.71 (lH.m), 
3.33-3.46 (3H,m), 3.84 (lH,dd,J = 5.9,12.6Hz), 4.18-4.29 (4H, 
m), 5.00 (lH,dd,d = 6.7,10.8Hz), 7.48 (2H,dJ =8.6Hz), 7.53 (2H, 
d,J = 8.6Hz) 

IR (KBr) cm"' : 1751,1626,1568,1392,1267 



«0U6 




Et 



WO 99/31106 



— 48 — 



PCT/JP98/05694 



mm n 

(1R.5S.6S) -2- rC3S.5R) -5- T4 - (1,1 - v?> f;l/-2-7; /x 
7x-;u] fc°n >J ->>-3->T;l/f-^-] -6- KR) -1-fc Kp»-> 

g ? p 5 -f K 




HCI 



•H-NMR (D 2 0) 6 : 1.22 (3H,d,J = 7.1Hz), 1.27 (3H.d,J = 6.5Hz), 
1.42 (6H,s), 2.52 (lH,m), 2.79 (lH„m), 3.25 (2H,s), 3.37 (1H, 
m), 3.48 (2H,m), 3.90 (lH,m), 4.24 (3H,m), 5.08 (lH.m), 7.53 
(4H,m) 

IR (KBr) cm"' : 1751, 1576, 1394, 1265 

mmm is 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (1 - 7 ; / - 1 - ^;Ux^) 
7x-;H b°p 'J ^>-3-^;l/f-^-1 -6- C(R) -1- b Kp*->x^;U] - 
1 -J 3-)l>- 1 -tuW<^.y- 2-xA- 3-^;u>-K>lg w Kp?p-7^ 
K 




HCI 



'H-NMR (D 2 0) 5 : 1.23 (3H,d,J = 7.3Hz), 1.27 (3H,d,J = 6.5Hz), 
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1.74 (6H,s), 2.54 (lH.m), 2.80 (lH„m), 3.39 (lH,m). 3.50 (2H, 
m), 3.91 (lH,m), 4.24 (3H,m), 5.11 (lH.m), 7.58 (4H,m) 

IR (KBr) cm' 1 : 2972, 1753. 1626, 1583, 1394, 1302, 579 

$mm 19 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (1 -7 ^ J - 3 - t Ko^v/7 8 
nfc°;U) 7x-ib] b'a'J -J > - 3 --Ol/^l -6- F(R) - 1 - t Kp4- 
->x^;U] - 1-^^;U-1 -^;l//<^>-2-x^-3-^;l/^">@ 




NH 2 



'H — NMR (D 2 0) 6 : 1.23 (3H,d,J = 7.3Hz), 1.27 (3H,d,J = 6.5Hz), 
2.08-2.32 (2H,m), 2.52 (lH,m), 2.73 (lH.m), 3.28-3.52 (4H, 
m), 3.60 (lH,m),3.85 (lH,m), 4.18-4.30 (3H,m), 4.52 (lH.m), 
5.03 (lH,m), 7.51 (2H,d,J = 8.6Hz), 7.55 (2H,d,J = 8.6Hz) 

IR (KBr) cm-' : 1743, 1650, 1560, 1540 

(1R.5S.6S) -2- r(3S,5R) -5- [4- (1-7; ;-2-b Ko^->x 
f)V) 7x-;U] b°a 'J ^>-3--r;U^*1 -6- T(R) - l-bKa^-> 
x^;u] -l-yj-;l/-l-^;W«>-2-xA-3-^;^>|j 
o ? a =7 K 
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iH 



'H-NMR (D 2 0) 6 : 1.23 (3H,d,J = 7.3Hz), 1.27 C3H,d,J = 7.0Hz), 
2.54 (lH,m),2.78 (lH,m), 3.38 QH.m), 3.44 - 3.58 (2H,m), 
3.86-4.02 (3H.m), 4.18-4.34 (3H,m), 4.51 ClH,m), 5.1 (1H, 
m), 7.48 - 7.62 (4H,m) 

IR (KBr) cm" : 1745, 1650, 1540, 1396 



(1R.5S.6S) -2- K3S.5R) - 5- T4 - (1 - 7 $ J - 2 -JCj-^j-yj-x. 
f-)Vi 7x-;U] b°o 'J 'J>-3 —4 - 6- [(R) -1-fc Kp*-> 

-l->f;i/-l-^;WK>-2-xA-3-^;^>j MK 



'H - NMR (D 2 0) S : 1.17 (3H,t,J = 7.4Hz), 1.23 (3H,d,J = 7.2Hz), 
1.28 (3H,d,J = 6.3Hz), 2.51 (2H,q,J = 7.3Hz), 2.55 (lH.m), 2.78 
(lH,m), 3.05 - 3.22 (2H,m), 3.36 (lH.m). 3.42 - 3.52 (2H,m), 
3.88 (lH.m), 4.18-4.30 (3H,m), 4.55 (lH.m), 5.06 (lH,m), 
7.5-7.6 (4H,m) 
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IR (KBr) cm" : 1743, 1650, 1558, 1540 

mmm 22 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (1 - N - / *fr7 \J - 2 - 
^;i/7 7€-fjl/xfjl/) 7i-^l/] bfp 'J v>>-3--f ;Uf-;f] -6- [(R) - 
1-b Ko^'>x^;U] - 1 - / l-^;l/«>-2-xA-3-^;l/ 




'H-NMR (D 2 0) 5 : 1.22 (3H,d,J = 7.0Hz), 1.27 (3H,d,J = 6.3Hz), 
2.25 (3H,s), 2.47 (lH.m), 2.72 (lH.m), 3.34-3.47 (3H,m), 
3.67-3.87 (3H,m), 4.16-4.30 (4H,m), 4.99 (lH,dd,J = 6.9,10.5 
Hz), 7.49 (4H,s) 

IR (KBr) cm" 1 : 1751,1587,1394,1319,1151 

MM 23 

(1R.5S.6S) - 2- K3S.5R) -5- T4- (1 -T ^ J - 2 -f-**jW<* . 
<< ;Uxf-;U) 7x-;l/] b° p D > - 3 - )l=f-jr~\ -6- [(R) - 1 - fc K 
ot->xf^] - 1 -/ =f-)V- 1 -^l/AX>-2-xA-3-^;i/|>j 



WO 99/31106 



— 52 — 



PCT/JP98/05694 




NH 2 s 



C0 2 H 



'H-NMR (D 2 0) 6 : 1.23 (3H,d,J = 7.3Hz), 1.28 (3H,d,J = 6.4Hz), 
2.55 (lH,m), 2.79 (lH,m), 3.34 (2H.m), 3.37 (lH.m), 3.48 (2H, 
m), 3.90 QH.m), 4.24 (3H,m), 5.01 QH.tJ = 7.3Hz), 5.11 (1H, 
m), 7.56 (4H,s) 

IR (KBr) cm- : 1749,1647,1541,1396 



(1R.5S.6S) -2- [(3S.5R) -5- T4 - (1 - 7 $ J - 2 - ij)W<^^ JU 
J^j-Jl) 7x-;U] b°p U y>-3--f;U^^-] -6- [(R) -1-hKn^ 



NH 2 

'H-NMR (D 2 0) 5 : 1.21 (3H,d,J = 7.3Hz), 1.26 (3H,d,J = 6.3Hz), 
2.5 (lH,m), 2.72 (lH.m), 2.86-3.08 (2H,m). 3.3-3.52 (3H,m), 
3.84 (lH,m), 4.18-4.32 (3H,m), 5.02 (lH.m), 7.45-7.6 (4H, 
m) 



»J24 




•CONH 2 



IR (KBr) cm" 1 : 1749, 1673, 1575, 1392 
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(1R,5S,6S) - 2- rC3S,5R) - 5- [4- (1-7; J v^p^oW 7 
x-;kl \£a l ) — 4 -6- [(R) Katyxf^] 

-l-y f-;u-l-^;U/<^>-2-xA-3-^;u^>^ ^-r Kp?q5 
-f K 




'H - NMR (D£). 5 : 1.16 - 1.30 (8H,m), 1.36 (2H,m). 2.49 QH.m), 
2.72 (lH,m),3.30- 3.50 (3H,m), 3.84 (lH,dd,J - 13.0,6.0Hz), 4.20 
(3H,m), 5.03 (lH,dd,J = 11.0,7.0Hz), 7.49 (4H,s) 

IR (KBr) cm"' : 2966, 1749, 1558, 1349, 1261 

§Hife0iJ26 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (1 - 7 ^ J HjjW<^ )\> t j- 
)V) b°o D S?>-3-W;U?-*] -6- [(R) -1-h F'nt->x 

=f-M -l->f;i/-l-^;M^>-2-xA-3-^^>j Kp 
? o y -f K 




'H — NMR (D 2 0) 8 : 1.22 (3H,d,J = 7.3Hz), 1.26 (3H.d,J = 6.3Hz) , 
2.55 (lH.m), 2.78 (lH.m). 3.42- 3.57 (2H,m), 3.9 (lH.m), 
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4.19-4.30 (3H,m), 5.08-5.2 (2H,m), 7.52-7.65 (4H,m) 
IR (KBr) cm" 1 : 1749, 1697, 1394, 
27 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (1 -i/T J 7 i / J 7x 
-)\A b° a 'J : Jy-Z-4 ibj-'t] -6- [(R) -l-bFo^->xf;|/] - 
1 - yf^-l-^;^K>-2-xA-3-^;l/t'>l W Knj>D7-f 
K 




NH 2 

'H - NMR (D 2 0) 6 : 1.23 (3H,d,J = 7.3Hz), 1.27 (3H.J = 6.3Hz), 2.52 
(lH,m), 2.73 (lH,m), 3.3-3.5 (3H,m), 3.78 (lH,m), 4.18-4.3 
(2H,m), 5.02-5.14 (2H,m), 7.52-7.62 (4H,m) 

IR (KBr) cm"' : 1749, 1648, 1560, 1394 

mmm 28 

(1R.5S.6S) -2- [(3S.5R) -5- [4- (N-7-t?h^$ YJfrTi;/ 
7x-;U] b° a 'J > - 3 - )\z=f-*~\ -6- f(R) -l-fcF'g*-> 
xf-;U] - I-JI-jU-I -^;W«>-2-xa-3-^M;>1 
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55 — 



HO 
I H H 





'H-NMR (D 2 0) 6 : 1..21 (3H,d,J = 7.1Hz), 1.26 (3H,d,J = 6.3Hz), 
2.26 (3H,s),2.48 (lH.m), 2.78 (lH,m), 3.36 (lH.m), 3.4-3.52 
(2H,m), 3.87 (lH,dd,J = 12.5Hz,5.9Hz), 4.12 - 4.26 (3H,m), 4.51 
(2H,s), 5.05 (lH,m), 7.42 (2H,d,J = 8.3Hz), 7.49 (2H,d,J = 8.3 
Hz) 

IR (KBr) cm' 1 : 1749, 1681, 1648, 1560,1349 
«0>J29 

(1R,5S,6S) -2- [(3S.5R) - 5- T4 - (77 it- / J T )l) 7x_;b] h° 

o'J 'J> — 3 — ^( -6- f(R) -1-b Fp^-/xfji/] 

;u- 1 -ij;W<'<y-2-x.i>-3-Jj)l'#y%& Ko^a^-f K 




N 



HCI 



v 

NH 



IR (KBr) cm"' : 1749, 1653, 1558, 1396,804 
MS (FAB) m/z 460 (M + H) + 
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mmm so 

(1R.5S.6S) -2- [(3S.5R) -5- (4 - 7 ; J / 2 -± fc" 

o 'J ^>-3--f;l/^^-] -6- TCR) -1-b Ka»i/xf;l>] -1-^f- 
Jl/- 1 -^^<^>-2-j-A-3-^;i/»'>jg ^-f Kn^p?>f K 



l H - NMR (D 2 0) 6 : 1.23 (3H,d,J = 7.0Hz), 1.26 (3H,d.J = 6.3Hz), 
2.61 (lH,m), 3.02 (lH.m), 3.40 (lH.m), 3.47 (lH.m), 3.53 (1H, 
m), 3.87 (lH,m), 4.23 (2H,m), 4.29 (lH,m), 4.70 (2H,m), 5.86 
QH,m), 7.64 (lH,m), 7.73 (3H,m), 8.16 (lH.m), 8.22 (lH.m) 

IR (KBr) cm- 1 : 1754. 1575, 721 



(1R.5S.6S) -2- [(3S.5R) -5- (5-7 ^ J / f-jU^y x >- 2- 
-OV) tfp'J v?>- 3 ->f -6- [(R) - l-bKot->xf^] - 

l-yf-il/-l-^^>-2-x/,-3-^;^>i Hp? n5-f 
K 



'H — NMR (D 2 0) 6 : 1.21 (3H.dJ = 7.2Hz), 1.25 (3H,d,J = 6.3Hz), 
2.51 (lH,m), 2.73 (lH.m), 3.32 (2H,m), 3.42 (lH,m), 3.74 (1H, 
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m), 4.19 (3H,m), 4.34 (2H.s), 5.20 (lH.m), 7.16 (2H,m) 
IR (KBr) cm" 1 : 1754, 1579, 721 
5 ^S^J32 

(1R.5S.6S) - 2- CC3S.5R) -5- (2 -7 $ J f 4 - f-x_;t/) fc" 
g'J i?>-3--< JIT*] -6- [(R) -1-h Kp^->xf;H 
J\/-l-JjjW<s<y-2-3LA-3-j])U+;>ffi H'p^P7-Y K 




is 'H-NMR (D 2 0) 6 : 1.19 (3H,d,J = 7.3Hz), 1.24 (3H,d,J = 6.3Hz), 

2.44-2.51 (lH.m), 2.67-2.78 (lH.m), 3.31-3.42 (3H,m), 
3.79-3.85 (lH.m), 4.16-4.22 (3H ( m), 4.35 (2H,s), 5.03-5.08 
(lH,m), 7.26 (lH,s), 7.61 (lH.s) 

20 IR (KBr) cm" 1 : 1753,1577,1392 

(1R.5S.6S) -2- [(3S.5R) -5- (2 - N - / f-J^T i J / 4 - 

*x.-)\,) h°p'J^>-3-^;l/f-^-]-6-r(R)-l-h Ko^i/xf-;U] - 
1 -jt f-;U- l-^;WK>-2-xA-3-^;^>'i ^ Yu^u^^ 

25 K 



30 
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'H - NMR (D 2 0) 6 : 1.20 (3H,d,J = 7.3Hz), 1.25 (3H.d ( J = 6.5Hz), 
2.45-2.52 (lH.m), 2.70 (3H,s), 2.67-2.76 (lH.m), 3.30-3.46 
(3H,m). 3.79- 3.85 (lH.m), 4.17-4.23 (3H,m), 4.40 (2H,s), 
5.08 (lH,m), 7.31 (lH,s), 7.66 (lH,s) 

IR (KBr) cm- 1 : 1753,1614,1390 

(1R.5S.6S) -2 - [(3S.5R) -5- (5 - N - J =f-)VT I J J ^fr- 2 - 
=f-z--)V) b°oUv?>-3-^;l/f-^1-6-[(R)-l-h Kp^->xf;H- 
1 -^^;i/-l-^;U/<^>-2-J.A-3-^77i/^-c>lg Fp^p?^ 
K 




'H - NMR (DiO). d : 1.17 (3H,d,J = 7.2Hz), 1.25 (3H,d,J = 6.5Hz). 
2.27 (lH,m), 2.43 (lH,m), 2.66 (3H,s), 3.00 (lH.m), 3.36 (2H. 
m), 3.50 (lH,m), 3.93 (lH.m), 4.17 (2H,m), 4.34 (2H,s), 4.78 
(lH.m), 7.01 (lH,d,J = 3.6Hz), 7.11 (lH,d,J = 3.6Hz) 



IR CKBr) cm"' : 1754,1587,1390 
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mm 35 

QR.5S.6S) - 2- [(3S.5R) -5- f5 - (l-7;;xfjl/) -2-f-x 
h°p U i> > — 3 — T JUf->H -6- [(R) -1-h Kot->xf^] - 

K 




'H-NMR (D 2 0) <5 : 1.20 (3H,dJ = 7.0Hz), 1.26 (3H,d,J = 6.4Hz), 
1.68 (3H,d,J = 6.9Hz), 2.47 (lH.m), 2.69 (lH.m), 3.28-3.45 (3H. 
m), 3.74 (lH,m), 4.11 -4.23 C3H,m), 4.72-4.82 (lH.m), 5.15 
(lH,m),7.15 (2H,s) 

IR (KBr) cm"' : 1751,1579.1392 

mmmse 

(1R.5S.6S) - 2 - [(3S.5R) -5- (5-7;;^ f-Jl/- 2 - 7 'J ;U) fc° 
oU S?>-3->f JUf-fr] -6- [(R) - 1 - b Kp4^'>x^;U] 
^-1-^;I/aX>-2-xA-3-^^>| W Ko^P7>f K 




'H-NMR (D 2 0) 5 : 1.21 (3H,dJ - 6.9Hz), 1.26 (3H,d,J = 6.3Hz), 
2.40 (lH,m), 2.78 (lH.m), 3.33- 3.46 (3H,m), 3.74 (lH.ddJ = 
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5.7,12.5Hz), 4.20 (2H,s), 4.16-4.24 (3H,m), 5.08 UH.m), 6.54 
(lH,d,J = 3.3Hz), 6.59 (lH.dJ = 3.3Hz) 

IR (KBr) cm" 1 : 1753,1578,1392,1259 

5 

mmm 37 

(1R.5S.6S) -2- [(3S.5R) -5- [5- (N - jt TfrT I J * - 
2-7 D;H b°a U y >-3--f - 6- f(R) -1-fc Fot->xf 

)V\ - l- yf;i>-l-^;W«>-2-xA-3-^;bt:>j >^<< Kn^ 

10 P 7 -i K 




'H-NMR (D 2 0) 8 : 1.21 (3H,d,J = 6.9Hz), 1.26 (3H,d,J = 6.3Hz), 
2.40 (lH,m), 2.78 (lH,m), 3.33-3.46 (3H,m), 3.74 QH.dd.J = 
5.7,12.5Hz), 4.20 (2H,s), 4.16-4.24 (3H,m), 5.08 (lH,m), 6.54 
20 (lH,d,J = 3.3Hz), 6.59 (lH,d,J - 3.3Hz) 

IR (KBr) cm- : 1753,1578,1392,1259 

25 (1R.5S.6S) - 2 - [(3S.5R) - 5 - (4 - T • 7 -> 9 u ^4- ->;U) fc'o 'J v? 
>-3--f;U?-:fr] -6- [(R) -1-b Kp^->x^;H - 1 - > 1 - 

#;l//«>- 2 -xA-3-^;l/t'>l Ka^D7-f K 



30 
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•H - NMR (DaO) <5 : 1.32 (6H,m), 1.83 (7H,m), 2.07 (lH.m), 2.18 
(lH,m), 2.32 (lH,m), 3.19 (lH,m), 3.42 (4H,m). 3.76 (2H,m), 
4.17 (lH,m), 4.31 (2H,m) 

IR (KBr) cm"' : 1753,1689 

(1R.5S.6S) -2- [(3S.5R) -5- (4-7; / > W^p^->^) b° 

o D -^>-3-^^f-^l -6- TCR) -1-b KP^'>J-f-yl/] 

Jis- 1 -ij )V*<Ky- 2-jiA -3-^7 frtfyWt Kp^D7-T K 




'H — NMR (D 2 0) <5 : 1.04 (lH.m), 1.20 (3H,d.J = 7.2Hz), 1.25 (3H, 
d,J = 7.2Hz). 1.46 (2H,m), 1.61 (3H,m), 1.82 (3H,m), 2.22 (2H, 
m), 2.83 (lH,d,J = 7.1Hz), 2.95 (lH,.d,J = 7.1Hz), 3.32 (2H,m), 
3.43 (lH.m), 3.68 (2H,m), 3.89 (lH.m), 4.03 (lH.m), 4.21 (2H, 
m) 

IR (KBr) cm"' : 1749,1581 
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SSSfcflHO 

(1R,5S,6S) -2- [(3S.5R) -5- [4- [(S) -1-7S/-2- (ft^ 
A^flQ x^;U] 7x-;t/| h°P 'J ? >- 3 - >f fr*it\ - 6 - [(R) - 
1-b h'Dtyxf;!/] - l -y f-;u- 1 -^;U/<^> - 2 - x a - 3 - Jul 




NH 2 



'H-NMR (D 2 0) 6 : 1.04 (3H,d,J = 7.0Hz) , 1.08 (3H,d,J = 6.4Hz), 
2.36 (lH,dd,J = 14.0,7.0Hz),2.61 (lH,m),2.81 (lH.dd.J = 15.6,7.3 
Hz), 2.88 (lH,dd,J = 15.6,7.3Hz), 3.18 (lH,dq,J = 8.8,7.0Hz). 3.28 
(lH,dd,J = 5.8,2.8Hz). 3.31 (lH,br d,J = 12.8Hz), 3.72 (lH.dd, 
J = 12.8,5.8Hz), 4.05 (3H,m), 4.59 (1H.U = 7.3Hz),4.92 (lH.dd, 
J = 11.0,7.0 Hz), 7.36 (4H.m) 

IR (KBr) cm" 1 : 1751, 1672, 1585, 1388, 1259, 1147, 773, 665 

(1R.5S.6S) - 2 - [(3S.5R) - 5 - [4- [(R) -1-TIS-2- (ft ;U 
/<^>T;l/) .rf-jl/] 7x-;U] h°P 'J v?>-3--f fo?-*] -6- [(R) - 
1 - b Kp^->xf-yU] -l-yf;l/-l-^^AX>-2-xA-3-^?;l/ 
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NH 2 



'H-NMR (D 2 0) <5 : 1.04 (3H,d,J = 7.3Hz), 1.08 (3H,d,J = 6.4Hz), 
2.36 (lH,dd,J = 14.0,6.7Hz), 2.60 (lH.m), 2.81 (lH.dd.J = 15.8, 
7.3 Hz), 2.88 (lH,dd,J = 15.8,7.3Hz), 3.18 (lH.dq.J = 9.4,7.3Hz), 
3.28 (lH,ddJ = 6.1,2.8Hz), 3.31 (lH,br d,J - 12.8 Hz), 3.72 (1H, 
ddj = 12.8,5.8Hz), 4.05 (3H,m), 4.59 (lH.t.J = 7.3Hz), 4.92 (1H, 
dd,J = 11.0,6.7Hz), 7.36 (4H,m) 
IR (KBr) cm" 1 : 3417, 1751, 1673, 1583, 1390, 1261, 1147, 572 

mm i 

$mm4o<Dit&yB 10 csp) 

a*s 75 

££j-{r*I£LT350 n mJKT©»5|eKXiiJffl*4tfc©tWfiJt-r-5. ^®m\ 



41 OHk&ta 10 (£15) 

j§t$& 15 

i6 

MiHitt-feJUa-X 21 
# U \£—)VT)\^^-)V 3 
UStK 30 



ffl&fc&ttLTfagU ft<^T'gS£lJ LT 1410-177 tfm 



WO 99/31 106 



— 64 — 



PCTAIP98/05694 



smms 

SKUA 4 

MMM 2 t> ftfcgfiKy© 90 £BIC*f L T*S&tt-fe ;l/ a - X lOSBfc 

d tllC ->D7^7f>, Wit* ^ -> * JD;L T 



15 

%im\\o>tt&% io («) 

INtvIMffitti 2.4 

£a«j£tt# 97 
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(2R.4S) -A-T-kf-frf-X-l-T U )\s**vi3 )V*-)l-2- (4-N- 




crgi) 

SBlWtSlE'fU 7j<^TT% 4- (R) -t Kn*->-2- t°n >J K> (500g. 
4.95mol) ®N,N-^^fW;l/A7; K (JKTn DMF £B§"^" 0 ) (2500ml) 
ig$Kt-7*f-;l/^y ^;l/-> 'J d U K (784g,5.2mol\ -f $ ^ 
(506g,7.43raol) £JR&Jfl*. % Kj^*E^-C30#B£#LfcgU 
7K (3000ml) $rHJtt£«5iai»U 7]cT'j$fc^tfc 0 #rfttl£? a 
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o^uak^uc^ MW^zmmmi- v v v j^x-mm. mourns. 

TS£U 4-t-.7f-Ji> t J/f-)\,i/a*i/-2- t°o U K> (1054g,«: 
99.0%) ©6fe@te£#/c 0 

'H-NMR (CDC1 3 ) <5 : 0.08 (6H,s), 0.89 (9H,s), 2.27 (lH,dd,J = 
17.0,4.3Hz), 2.25 (lH,dd,J = 17.0,6.8Hz), 3.23 (lH,dd,J = 9.9, 
3.5Hz),3.58 (lH,dd,J = 9.9,6.1Hz), 4.56 (lH,dddd,J = 6.8,6.1,4.3, 
3.5Hz),5.66 (lH,br-s) 

(IH 2) 

Igl Tl&fcftfc'ffc'&ft (1054g.4.9mol)> N,N -'J/*)UTS / t°'J i? 
y (340g,2.78mol) IfcJJ V U if-;l/7 i > (298g,2.94mol) OT-fe h 
'J ;u (5000ml) *g£ig$Kgf!t»fK *ftTs i> - 1 - 7^;U i> ij - tf* - 
V (1123g,5.14mol) ©T-fe h •) ;U (1000ml) lBtF^ttTjfni*. 

IN HC1***> IN NaOH7jc^SO*^A^7KT'ilH»^L> & 

>T^L> fcifcU 1 -t-r h*->*;u#-;i/-4-t-rf-^^>f-;P 
•>□*->- 2 - t°o «J K> (1423g,W : 92.1 %) oafe|ft*#/: 0 

'H-NMR (CDC1 3 ) S : 0.08 (6H,s), 0.88 (9H,s),1.53 (9H,s), 2.45 
(lH,dd,J = 17.3,3.4Hz), 2.72 (lH.ddJ = 17.4.6.3Hz), 3.62 (1H, 
dd,J = 11.4,3.0Hz), 3.86 (lH,dd,J = 11.2,5.3Hz), 4.56 (lH.dddd, 
J = 6.3,5.3,3.4,3.0Hz) 

(IS 3) 

A (170g,6.98mol) ©THF (3000ml) &«fc2JfaiSt t k £ 
fflTN4-7n*>OX7;l/7 s k YVtTfrT-tf-h (806.6g,3.49mol) * 

H>tlMt&&9 (550g,1.74mol) (DTHF (4000ml) TO 30 
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(99.1g,2.61mol) RV-t?J-)V (3500ml) *JfiJtollDPLfco 

*tjis#c&#u iftTkBififc* h y •> at<©»^ ^i^iEmifco n 

btltzmfe* > U * -!f ;l/*7 ?A^D7^77^- (Wakogel® C - 300 
^+-9->-TOx^;U 5:1-4:1) TifiMKU (3R) + 
;l/#^U7Sy-3-t-7f-;U2>>f-;PS/o*i/-l- (4->>^ h + ->^ 
^;U7x-;u) 7**y-;p (458.6g,« : 56.0 96) ©Hf-fettttte^Wfco 

'H-NMR (CDC1 3 ) 5 : 0.11 (6H,s), 0.92 (9H,s), 1.42 (9H,s), 1.86 
(2H,m). 3.20 (lH,m), 3.31 (6H,s), 4.08 (lH.m), 4.77 (lH,m), 
4.90 (lH.m), 5.37 (lH.s) 7.33 (2H,d,J = 7.0Hz), 7.41 (2H,d, 
J = 7.0Hz) 

CIS 4) 

Xm3V&t>tltzih&%} (2631.6g,5.61mol) O^f-l/^^D'J K (531) 
Jffittlw, fflR$iaE«K -60 e CX\ h "JxW; y (1703g,16.83mol), t 
^>XWi;^n>J K (707g,6.17mol) £JRefcJlljLrt: 0 RJ»«**»C* 

Jfc»IE*«flET9*Lfco H&ttfclSaE** (1.51), THF (101) KjgfrLfc 
flU p- h;U.x.;/;ul/*>SI — tK^P^J (106g,561mmol) ^Jnx.> giS-C 

^&£^*"ti->K?g^U WttJtt**Eai« U (2R.4R) -l-t-7*h* 
i/il j\/+;-)l>- 4 - t - -?1-)l ; J t o * *> - 2 - (4-tWl/;;l/7x- 

;U) t°ay^> (862.6g,W : 38.0%) ©fife@^^#/c 0 

'H-NMR (CDCU) S : 0.03 (6H,s), 0.72 (9H,s), 1.18 (6H,s), 1.43 
(3H,s), 1.88 (lH.m), 2.48 (lH.m), 3.43 (lH,m), 3.80 (lH,m), 
4.40 (lH,m), 4.81 (0.66H,m), 4.79 (0.34H,m), 7.40 (2H,d,J = 
7.0Hz), 7.78 (2H,d,J = 7.0Hz), 9.96 (lH,s) 
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(IS 5) 

Ig4T»S»ftfc'ffc'&tt (143.9g,355mmol) ©>*y-;U (3000ml) & 
SBMWIE'K SkJfcTTN f h?k Ko*$ft* I- 'J 9 A (14.8g, 
390mol) £SD;L> mU&T, 30#W8l#Lfco tt^ W&J1£ 

(Wakogel® C - 300 > -ft»xf-yl/ 5:1-4:1) TflHU U (2R, 

4R) - 1 - t - 7* h # ;t/- 4 - t - f-;l/-> a * •> - 2 - 

(4-kKo*-»f*7i-^) t° a 'J i? > (130.1g,JR^ : 90.0 96) ©*ffe 

'H-NMR (CDCls) 6 : 0.07 (6H,s), 0.78 (9H,s), 1.16 (6H.s), 1.41 
(3H,s), 1.82 (lH,m), 2.45 (lH.m), 3.39 (lH.m), 3.84 (lH.m), 
4.33 (lH.m), 4.62 (2H,s). 4.70 (0.66H,m), 4.83H (0.34H,m), 
7.23 (4H,s) 

CXg6) 

IS 5 6*1 (130.1g,320mmol) ©^U>*o'J K 

(2600ml) -30°CT\ h'Jxf;l/7;> (64.8g, 

640mol) JfrjSt 9 yx)l*-)ls? o 'J K (27.2ml,352mmol) £JE#a&llJLfco 

KfcfrLfcSU SBI$*U!fE«K -lO'CTN 40%y^;U7J *s - * 9 J - toWjL 
(1488ml t 19.2mol) £1®^ mM3E."C15AmWLtZo *tt£«EETS*L 
fc&* »^*lfcaflE*1.4-^**> (3000ml) S^TK (500ml) ©1^ 
fcftlCj&frl/T* 5tT, 5N NaOHzKJ§tt*ffl^pH 9.0 L *< 
7'J;l/**i/*^i;^D"J K (46.3g,384mmol) £jJD;tfc 0 KlStt^ft 

D7h/77^- (Wakogel® C-300 'v+if >-Wx^;l/ 5 : 1) Tffi 
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SU (2R,4R) -l-t--7h*i/lJJ\'#—J\'-4-t-7?-J\' t J/1-Jl/i/v 
+ ->-2- [4- (N - 7 'J W + y - N - ^ f ^7 ; y > f ^) 
t°D 'J v>> (110.5g,TO : 68.5%) ©«ffettttft*^fc 0 

'H-NMR (CDCl 3 ) <5 : 0.02 (3H,s), 0.06 (3H,s), 0.78 (9H,s), 1.16 
(6H,s), 1.42 (3H,s). 1.87 (lH,m), 2.49 (lH.m), 2.82 (1.4H,s), 
2.83 (1.6H,s), 3.40 (lH.m), 3.83 (lH.m), 4.36 (lH.m), 4.42 (2H, 
m), 4.62 (2H,m), 4.70 (0.66H,m), 4.89 (0.34H,m), 5.27 (lH,m). 
5.95 (lH.m), 7.15 (2H,d,J = 8.2Hz), 7.20 (2H,d,J = 8.2Hz) 

CXS7) 

JMG-V&btHzfc&Qs (110.5g.219mmol) (0/ 9 J -)U (1200ml) & 
WSBSt (83ml,lmol) £fiDx.. 30 #IHU tmM^bfc 0 «a*«EET 
9*Lfc8L #&nfcSi6*1.4-^3t-**> (1000ml) RCfTK (200ml) 
©iS^&jfcKj&frL^ 5TCT?, 5N NaOHTKSifcfcffl^pH 9.0*fiiJ#Ltt 
#t>. 7U;l't+'>*;l/iK-*^ d y K (46.3g,384mmol) *Jnitfco £0 

7A?D7F/77-f - (Wakogel® C-300 ^t>-ft8xfA 1:2) 
t^Sl^ (2R.4R) - 1 - 7 'J ;W + •> * y^*-* - 4 - t K o + •> - 2 - 
[4- (N-T'J^ + v/^-'U^^-N-^^^T^ J **)V) 7i-*] t° 
n 'J S? > (82.0g.lR5p : 100 96) ©«§fe»*t**Wfeo 

'H-NMR (CDCU) <5 : 2.01 QH.m), 2.59 (lH.m), 2.84 (3H,s), 3.62 
(lH,dd,J = 11.8,3.6Hz), 3.91 (lH,m), 4.38-4.58 (5H,m), 4.62 
(2H,d,J = 5.5Hz), 4.83-5.04 (2H,m), 5.27 (3H,m), 5.54-6.02 
(2H,m), 7.20 (2H,d,J = 9.3Hz), 7.25 (2H,d,J = 9.3Hz) 

CIS 8) 

Xg7T#t»tl/c-fb^-tl (81.99g,219mmol) 0 J f- U > 9 n U K 
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(1600ml) mmi-. £3§fU»E , K -40 tt\ h'Jxf;l/7;> (61.05ml, 
438mol) 9 yxj\y^-Jl^ n 'J K (18.65ml,241mol) ^H^iDx.^ 0 

ft^M* •>'J^y^^5A^nvh^v7^- ( Wakogel® C - 300 's 
**>-B»xf-;l/ 3:2) TflfSIU (2R.4R) -l-7yW*->*W 
-)l-4-S ? >X)V*-j\,l-lris-2- [4- (N-T U 
;l/-N->f;l/7;;>f^)7x-;l/] t°D'Jv?> (91.16g,JR^:92.0%) 

'H - NMR (CDCU) 5 : 2.22 (lH.m), 2.63 (lH,m), 2.80 (3H,s) f 2.91 
(3H,s), 3.71 (lH.m), 3.86 (lH.m), 4.41-4.62 (5H,m), 4.61 
(2H,dJ = 5.8Hz), 4.85-5.06 (2H,m), 5.29 (3H,m), 5.54-6.06 
(2H,m), 7.20 (2H,d,J - 8.8Hz), 7.24 (2H,d,J = 8.8Hz) 

(XH9) 

3M8-V&c,tl1ztt,&yn (91.15g,201mmol) ODMF (3000ml) 
£*£ttlE I K tST% 3-*mmJj 'J (46.1g,403mmol) &1}Uz.^ 60t;T, 

*L/c 0 HbnfciS^^'JAy^^vA^Dvh/??^- (Wakogel® 
C-300 ^**>-ft»xf-^ 2:1) -e«f«U «IB*b&4& (83.93g,JR^: 
96.3%) ©|»fe^tttl^#fco 

'H - NMR (CDC1 S ) 6 : 2.26 (lH.m), 2.32 (3H,s), 3.36 (lH.m), 2.86 
(1.5H.s), 2.87 (1.5H,s). 3.62 (lH.m), 4.09 (2H,m), 4.46 (2H, 
s), 4.56 (lH.m), 4.64 (2H,d,J = 5.5Hz), 4.82-5.08 (2H,m) 
5.24 - 5.38 (4H,m), 5.53 - 6.04 (2H.m), 7.21 (4H,s) 
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mm 2 

(4S) -T-bl-frrt-l-T*) J\<**isJ7J\/#-Ji'-2- 14- (N-7D 




1M\-Q^^mm (3R) -3,4,-0-^ 77a t°'Jx>-3,4-^t 
Kp + ->y^^--;Ki N [K.Mori.T.Tanigawa.T.Matsuo, 
Tetrahedron.35,436 (1979)] (r J: O^itf S d S 0 

cnei) 

SfcaiiSlE'K -78°CT\4- (t-yf;k^>f;l/ya + -» 7a*: 
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<>-br> (14.67g,48.7mmol) ©THF (300ml) jgjgfrl.6M n-7*f-/M 
^A^+hj-;,^ (27.9ral,44.7mmol) £iD>U £lfo££l^ggT'20# 
t fc 0 ££$^11^*. - 78 °CX\ (3R) - 3,4.- O-^f 7/p 
t° ') x > - 3,4 - h Ko + i//^^-^ (5.86g,40.6mmol) £D THF 

(25mo m%L*Mz.tz 0 Kmm^mm^^RummmtT>^-'y^&^ 

7h^77^- (Wakogel® C - 300 > -Hixf^ 7 : 3) TffiSJ 

U (3R) -1- (4-t-/f;l/-^f;^D + ->7x-;l') -3,4,-0- 
f V7°ot 0 U-r>-3,4-v>h Kn*->7'* / -;l> (9.54g,W : 63.9%) © 

'H-NMR (CDCls) 5 : 0.09 (6H,s), 0.92 (9H,s), 1.37 (3H,s), 1.46 
(3H,s), 1.94 (2H,m), 3.57 (lH.m), 4.05 (lH,m). 4.26 (lH,m), 
4.73 (2H,s), 4.92 (lH.m), 7.27 (2H,d,J = 9.3Hz), 7.34 (2H,d, 
J = 9.3Hz) 

CIS 2) 

IglT»&ttfcfls£<» (6.57g,17.87mmol) ©THF (150ml) M 
XtHM* > *»TC% h'J7i^*X7-f> (9.84g,37.5mmolX >*7x 
- ;P * * * 'J ;l/ 7 S> K (7.7ml,35.7mmol) Stf^xf^j 7* 5? # >U # * •> 
U-h (5.62ml,35.7mmol) **8fcfln;U R}fcm£®UmT20ftMWLtz o 

4- (Wakogel® C-300 20:1) TfllfiU (3R) 

-1- (4-t-yf;l/^/fJl/-/D + y>f;l/7x^) -3,4,-0-^7 
7°a t° U x > - 3,4 - 'J t K a + -> 7*^;l/7 i? K (5.14g,lR^ : 73.4 %) © 

'H-NMR (CDC1 3 ) S : 0.10 (6H,s), 0.93 (9H,s), 1.30 (lH.s), 1.38 
(2H,s), 1.41 (3H,s), 1.92 (2H,m), 3.52 (lH,m), 4.09 (lH,m), 4.29 
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(lH,m), 4.69 (lH.m), 4.74 (2H,s), 7.30 (4H,m) 
(XS3) 

Ig2-C&£ttfc'fc£tt (5.14g,13.13mmol) ©THF (120ml) Jgjftu:, g 
fflT> h x ) 7i-HX7-( > (6.9g,26.3mmol) RU-fo (1.4ml) £JI#c&Q 

fi* 1.4- 5?*** > (50ml) SO'TK (25ml) ©*g£^Kig^ U 5*CT. 
5N NaOHzkSMflteJB^pH 9.0*fi£}#l,ttj&<^ T'JW+y/j^f-W 
a 'J K (2.1ml,19.7mmol) £J[J;L/c 0 ££tt£II®x^UK:*»^;g«J§£#. 

(Wakogel® C-300 ^t>-^xf^4:l) "CfflfSRU (3R) -N- 
T 'J ;M-*->:*7;l/**x;i/- 1 - (4 - t --/f-Jl/i?* ^•>n + yyf;i'7i 
-;l/) - 3,4,-0 - -Y VT'nf'JfV - 3,4 --^t h'o*->7'f ;l-7 ; > 
(5.46g,OT : 83.2 %) ©4fcfe«rtttft£l§fco 

'H-NMR (CDCU) <5 : 0.10 (6H,s), 0.93 (9H,s), 1.31 (3H,s), 1.42 
(1.5H,s), 1.44 (1.5H,s), 1.92 (lH.m), 2.08 (lH.m), 3.51 (lH.m), 
3.94 (lH,m), 4.52 (2H,m), 4.71 (2H,s), 4.96 (lH.m), 5.25 (2H, 
m), 5.84 (lH,m), 7.24 (2H,d,J = 7.6Hz), 7.29 (2H,d,J = 7.6Hz) 

CIS 4) 

Ig3T#£ftfc'f&&tt (2.5g,5mmol) OTHF (50ml) &WL\U W&S, 
ill'K *K&T"IN TV'y-n-Zfl-JlTy^-^^yfr**) K (7.5ml,7.5 
mmol) ^D^.,OT^«TimjfLfc„ fiJESflteftlfcxf-'l'&tf 

is 'J # ^"^^ 7A^dvH^7 7^- (Wakogel® C - 300 's*-* > 
-Ilxf^2:l-l:l) T»SU (3R) -N-7'J W + ->*^- 
/1/-1- (4-tKo + -»f;l/7ix;l/) -3,4,-0-^V7°Pt°'Jf>- 
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3,4- t Ko + ->7>^7 5 > (1.678g,W : 100%) ©&feJ|btt<ftl**lfco 

'H-NMR (CDC1 3 ) 5 : 1.31 (3H,s), 1.42 (lH.s), 1.44 (2H,s), 1.92 
(lH,m), 2.08 (lH,m), 3.50 (lH,m), 3.98 (2H,m), 4.53 (2H,m), 
4.67 (2H.s), 4.96 UH,m), 5.27 (2H,m), 5.90 (lH.m), 7.30 (4H, 
m) 

(XS5) 

XH4T'# -fbS-^J (1.678g,5.0mmol) ®^f-U>^D'J K (50ml) 
fem^. mW^tfi*. zK#TT% h Ui^;l/T $ > (3.48ml,25.0mmol) R 
^>x;U*^;U^d 'J K (580ml,7.5mmol) £Jlg#dJ0;U 

st2oot^l/co aeaK^. ao%/=j-^t i >/?s-ji<mm (30mi) 

S*1.4-^***> (40ml) SLKtK (20ml) cD^^tC^LT. 10 
"CT. IN NaOH**«[*ffl^pH 9.0^JtL4^t>, 7'JW*'>*W; 
—j]/? d 'J K (0.8ml,7.54mmol) ^i0x./c o fiJEtt«-ffiKif--»HC*tf^ 

*7A?D7h/77^- (Wakogel® C - 300 > -f^i^;l/ 

2:1-1:1) TlSSU (3R) - N -7 'J 71/ **-;!/- 1 - [4 - 

(N -T'J ;M-+-># jv^-ju- N -> t^;ut^ 71-*] -3,4, 

-0-^V/at o 'Jf>-3,4-^k Ko + ^rW; > (1.975g,W : 
91.3%) ©&feiM*tt*l&fco 

'H - NMR (CDCI3) 5 : 1.32 (3H,s), 1.42 (lH,s), 1.44 (2H,s), 1.91 
(lH,m), 2.08 (lH,m), 2.87 (3H,s), 3.50 (lH.m), 3.96 (2H,m), 
4.46 (2H,s), 4.52 (2H,m), 4.63 (2H,d,J = 5.4Hz), 4.98 (lH.m), 
5.25 (4H,m), 5.90 (2H,m), 7.26 (4H,m) 



WO 99/31106 



— 75 — 



PCT/JP98/0S69.4 



(IS 6) 

I15t#bn/;M (1.975g,4.566mmol) ©y*/-;U (40ml) *g 
ttKx §&T% IN £&?K&tt QOmUOmmol) ^Jnx.. EJS«*EfiKT 

ft^M* •> 'J £ y 5A^07|-/77^- (Wakogel® C - 300 ^ 
*t>-ft8xf;H:2-l:4) TflHIlU (3R) - N -7 'J ;U**->;*7 
;U+:^;U-1- [4- (N - T 'J ;M"4- N - ^ i J J f- 

;U) -3,4- yt Kd + ^^T; > (1.792g,lR^: 100%) © 

'H - NMR (CDCk) d : 1.81 (lH.m), 2.18 (lH.m), 2.88 (3H,s), 3.46 
(lH,m), 3.61 (lH,m), 3.80 (lH.m), 4.45 (2H,s), 4.56 (2H,m), 
4.62 (2H,m), 4.98 (lH,m), 5.30 (4H,m), 5.92 (2H,m), 7.23 (4H, 
m) 

CXg7) 

I16T#&tlfcft^(|| (1.596g,4.067mmol) © J f- V > 9 o U K 
(80ml) SHMWlE'K ftftTT. h 'Jxf^7; > (3.4ml,24. 

4mmol) J&V/ 9 n 'J K (944ml,12.2mmol) £JI#dJD;L, S 

J^*PIMT20£H«#l,*:o J6^*«ffTS*LfcSL 

T®*L/Co #&*ifcgH6©THF (100ml) -50^ 
T% t-y h + -># >J OA (502mg,4.47mmol) *JH;U K#S 

fcgJflE* y'JAW^A^ovK??^- (Wakogel® C - 300 ^* 
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*>-ft9xf;b 1:1-1:2) Tlt^U (4R) -l-7'JW*i/*^ 
4 -y * 2- [4- (N-7 l J;W + i'A;Kf 

-;l/-N->f;l/7;y^f^) 7i-;l/] t 0 a'Ji?> (l,81g,lR$ : 98.4 

'H - NMR (CDC1 3 ) 6 : 2.37 (0.3H,m), 2.51 (0.7H,m), 2.67 (0.3H,m), 
2.70 (0.7H.m), 2.85 (3H,s), 2.96 (1.3H,s). 3.07 (1.7H), 3.90 (1H, 
m), 4.10 (lH,.m), 4.46 (2H,m), 4.55 (2H,m), 4.62 (2H,m), 4.72 
- 5.12 (2H,m), 5.24 (4H,m), 5.92 (2H,m), 7.19 (4H,m) 
CXS8) 

JMTV&btlizfc&Ql (1.81g,4.0mmol) ©DMF (80ml) jg^il. M 
fc^tflE+x MTN f-^B^S^U^A (1.37g,12.0mmol) 60°CT\ 

£L/c 0 #bti/;il^y^W7A?o7 h^77>f- (Wakogel® 
C-300 ^+*>-ft»xf 2:1) "CfcSU 8g&ffc£«& (1.626g,lR$ : 
94.0%) ©fr&f&}M3£#/c 0 

f 

■H - NMR (CDCls) 6 : 1.88 (lH.ni), 2.27 (lH.m), 2.30 (lH.s), 2.31 
(2H.s), 2.86 (3H.s). 3.60 (lH,m), 4.04 (lH.m), 4.43 (2H.s). 
4.53 (2H,m), 4.62 (2H,m), 4.82-5.08 (2H,m). 5.16-5.37 (4H, 
m), 5.91 (2H,m), 7.18 (4H,m) 

m m ± o m m *t m & 

/7A m&W z jEfg/i &t£ x ^ ? h )Wi y> o'lc 3St «k £ - 

7 * * ^ - x fr # *■ s nfc^it * © t% tufffl^o, 
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p^>ih\ «7^t*i, mt;i">--^s> i&mrju^-jum, \m 

|7;^ + Vi, 7 $ yMT^^l^Utf-^g, x^7rt^^i, * 

>f;Hk ->;ug:fc J: tft Kn*->gfr£ttsgg; *)3ftfn* 1 **: 
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